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����,1752'8&7,21�

7KH�8�6�� (QYLURQPHQWDO� 3URWHFWLRQ�$JHQF\� �(3$�� KDV� WDVNHG� WKH�2QHLGD� 7RWDO� ,QWHJUDWHG� (QWHUSULVHV�

�27,(�� 6XSHUIXQG� 7HFKQLFDO� $VVHVVPHQW� DQG� 5HVSRQVH� 7HDP� �67$57�� WR� SHUIRUP� D� 3UHOLPLQDU\�

$VVHVVPHQW��3$��XQGHU�&RQWUDFW�1XPEHU��1R���(3�6���������7HFKQLFDO�'LUHFWLRQ�'RFXPHQW��7''��1R��

�����27��������� DW� WKH� /DNH�&RQHVWHH� VLWH� �WKH� VLWH��� ORFDWHG� LQ�*UHHQYLOOH��*UHHQYLOOH�&RXQW\�� 6RXWK�

&DUROLQD��6&���

8QGHU�DXWKRULW\�RI�WKH�&RPSUHKHQVLYH�(QYLURQPHQWDO�5HVSRQVH��&RPSHQVDWLRQ��DQG�/LDELOLW\�$FW�RI������

�&(5&/$��DQG�WKH�6XSHUIXQG�$PHQGPHQWV�DQG�5HDXWKRUL]DWLRQ�$FW�RI�������6$5$��� WKH�(3$�WDVNHG�

27,(�WR�FRQGXFW�D�3$�DW�WKH�VLWH��7KH�SXUSRVH�RI�WKH�3$�LV�WR�UHYLHZ�DOO�DYDLODEOH�ILOH�PDWHULDO��DVVHVV�WKH�

WKUHDW�SRVHG�WR�KXPDQ�KHDOWK�DQG�HQYLURQPHQW��XSGDWH�WDUJHW�SRSXODWLRQV��GHWHUPLQH�WKH�QHHG�IRU�DGGLWLRQDO�

LQYHVWLJDWLRQ�XQGHU�&(5&/$��DQG�VXSSRUW�WKH�VLWH�HYDOXDWLRQ�XVLQJ�WKH�+D]DUG�5DQNLQJ�6\VWHP��+56�����

6SHFLILFDOO\��WKH�REMHFWLYHV�RI�WKLV�3$�DUH��

x� 2EWDLQ��UHYLHZ��DQG�VXPPDUL]H�UHOHYDQW�ILOH�PDWHULDO�LQFOXGLQJ�DQDO\WLFDO�GDWD���

x� 8SGDWH�WDUJHW�SRSXODWLRQV��

x� (YDOXDWH�DOO�DYDLODEOH�GDWD�DQG�SUHSDUH�WKH�3$�UHSRUW��LQFOXGLQJ�WKH�JHQHUDWLRQ�RI�DQ�+56�VFRUH��
DQG�LGHQWLI\LQJ�DQG�VXPPDUL]LQJ�KXPDQ�DQG�HFRORJLFDO�WDUJHW�SRSXODWLRQV��

����6,7(�%$&.*5281'�

7KLV� VHFWLRQ� GHVFULEHV� WKH� VLWH� DQG� LWV� SUHVHQW� DQG� SDVW� RSHUDWLRQV��ZDVWH� GLVSRVDO� SUDFWLFHV�� UHJXODWRU\�

KLVWRU\��SUHYLRXV�LQYHVWLJDWLRQV��DQG�SRWHQWLDO�VRXUFH�DUHDV��

���� 6,7(�'(6&5,37,21�

7KH�VLWH�LV�FRPSULVHG�RI�/DNH�&RQHVWHH�RQ�WKH�5HHG\�5LYHU��DQG�LQFOXGHV�WZR�IRUPHU�LVODQGV��SOXV�D�YDULDEO\�

GHILQHG�EXIIHU��W\SLFDOO\����WR����IHHW��DURXQG�WKH�ODNH���7KH�SURSHUW\�VXUURXQGLQJ�WKH�VLWH�LV�FXUUHQWO\�WKH�

/DNH�&RQHVWHH�1DWXUH�3DUN�WKDW�LQFOXGHV�QDWXUH�WUDLOV���7KH�ODNH�ZDV�FUHDWHG�E\�WKH�FRQVWUXFWLRQ�RI�D�ODUJH�

VWRQH�PDVRQU\�GDP��WKH�/DNH�&RQHVWHH�'DP��/&'���LQ�WKH�ODWH�����V�RQ�WKH�5HHG\�5LYHU��5HI�����S�������

/DNH�&RQHVWHH�LV�ORFDWHG�LQ�VRXWK�FHQWUDO�*UHHQYLOOH�&RXQW\��6RXWK�&DUROLQD�DGMDFHQW�WR�WKH�XQLQFRUSRUDWHG�

FRPPXQLW\�RI�&RQHVWHH��DSSUR[LPDWHO\���PLOHV�VRXWK�RI�WKH�&LW\�RI�*UHHQYLOOH���7KH�VLWH�FRRUGLQDWHV��XVLQJ�

WKH�/&'�DV�WKH�UHIHUHQFH�ORFDWLRQ��DUH�������
�����1RUWK�ODWLWXGH�DQG�������
�����:HVW�ORQJLWXGH���7KH�����
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DFUH�VLWH�ZDV�SXUFKDVHG�E\�D�QRQ�SURILW�RUJDQL]DWLRQ��7KH�&RQHVWHH�)RXQGDWLRQ��,QF����&),��LQ��������7KH�

ODNH�OHYHO��DV�FRQWUROOHG�E\�WKH�WRS�RI�WKH�GDP�HOHYDWLRQ��RULJLQDOO\�KDG�D�ZDWHU�DUHD�RI�DSSUR[LPDWHO\�����

DFUHV��QRW�LQFOXGLQJ�WKH�LVODQGV�DQG�EXIIHU�]RQHV���&XUUHQWO\��WKH�ODNH�LV�HVWLPDWHG�WR�EH�YROXPHWULFDOO\�RYHU�

����VLOWHG�LQ��5HI�����S��������$FFRUGLQJ�WR�&),��WKH�ODNH�LV�FXUUHQWO\�ILOOHG�ZLWK�URXJKO\�����PLOOLRQ�WRQV�RI�
FRQWDPLQDWHG�VHGLPHQWV� LQFOXGLQJ��EXW�QRW� OLPLWHG� WR��PHWDOV� �DUVHQLF��PHUFXU\��FKURPLXP�� OHDG��� VHPL�

YRODWLOH�RUJDQLF�FRPSRXQGV��692&V���FKU\VHQH��IOXRUDQWKHQH���SRO\F\FOLF�DURPDWLF�K\GURFDUERQV��3$+V��

�EHQ]R�D�S\UHQH��S\UHQH���SHVWLFLGHV��DOGULQ��HQGULQ������'''������''(���DQG�SRO\FKORULQDWHG�ELSKHQ\OV�

�3&%V���3&%�������� �&RQFHQWUDWLRQV�RI�PDQ\�RI�WKH�FRQWDPLQDQWV�GRZQVWUHDP�DUH�DERYH�KXPDQ�KHDOWK�

DQG�HFRORJLFDO�VFUHHQLQJ�VWDQGDUGV��FRUUHODWLQJ�ZLWK�WKH�VHGLPHQWV�ZLWKLQ�/DNH�&RQHVWHH��5HIV��������S�����

���S��������&),�LQGLFDWHV�WKDW�WKH�FRQWDPLQDWLRQ�RI�WKH�VHGLPHQWV�RULJLQDWHG�IURP�KXQGUHGV�RI�LQGXVWULDO�SRLQW�

DQG�QRQ�SRLQW�VRXUFHV�ZLWKLQ�WKH����VTXDUH�PLOH�ZDWHUVKHG���0DQ\�RI�WKH�SRWHQWLDO�VRXUFHV�PHQWLRQHG�LQ�

GRFXPHQWDWLRQ�SURYLGHG�E\�&),�RULJLQDWHG�IURP�LQGXVWULHV�GDWLQJ�EDFN�WR�WKH�����V�DQG�LQFOXGHV�PRVW�RI�

ROG�LQGXVWULDO�*UHHQYLOOH��5HI���������
�

���� 6,7(�23(5$7,216�$1'�+,6725<�

/DNH�&RQHVWHH�LV�D�����DFUH�PLOOSRQG�WKDW�ZDV�FUHDWHG�E\�WKH�/&'��EXLOW�LQ������WR�SRZHU�WKH�5HHG\�5LYHU�

)DFWRU\��DND�&RQHVWHH�0LOO���5HIV�����SS����������S�����������9DULRXV�PLOO�RSHUDWRUV�KDYH�RZQHG�WKH�&RQHVWHH�

0LOO�SURSHUW\��WKH�GDP��DQG�WKH�GDP�VLWH��GDWLQJ�EDFN�WR�WKH�HDUO\�����V���7KH�SURSHUW\�ZDV�RSHUDWHG�DV�D�

WH[WLOH�PLOO�XQWLO�WKH�ODWH�����V���6WDQGDUG�7H[WLOH�0LOOV��,QF���ZDV�WKH�ODVW�RSHUDWRU�RI�WKH�SURSHUW\�DQG�VROG�

WR� -	%�$VVRFLDWHV� LQ�0DUFK� ������ � 7KH� SURSHUW\�ZDV� RSHUDWHG� DV� D�PLOO�ZDUHKRXVH� DQG� WH[WLOH� JRRGV�

EURNHUDJH�ZDUHKRXVH�IURP������XQWLO�LW�ZDV�VROG�WR�&),�LQ�������5HI�����SS�������������

�

,Q�������WKH�&LW\�RI�*UHHQYLOOH�FRQVWUXFWHG�LWV�ILUVW�ZDVWHZDWHU�FROOHFWLRQ�VHZHU��ZKLFK�GLVFKDUJHG�WR�WKH�

5HHG\�5LYHU�ZLWKRXW�WUHDWPHQW�DW�WKH�ULYHU
V�FRQIOXHQFH�ZLWK�5LFKODQG�&UHHN��XSVWUHDP�RI�WKH�/&'���,Q�

������WKH�&LW\�FRQVWUXFWHG�LWV�ILUVW�ZDVWHZDWHU�WUHDWPHQW�SODQW��WKH�SUHVHQW�GD\�0DXOGLQ�5RDG�:DVWHZDWHU�

7UHDWPHQW�3ODQW��RQ�WKH�5HHG\�5LYHU�DSSUR[LPDWHO\���PLOHV�XSVWUHDP�RI�WKH�/&'��&RQFHQWUDWHG�GLVFKDUJHV�

WR�WKH�5HHG\�5LYHU�IURP�WKHVH�FROOHFWLRQ�DQG�WUHDWPHQW�IDFLOLWLHV�DFFHOHUDWHG�WKH�GHOLYHU\�RI�LQGXVWULDO�DQG�

PXQLFLSDO�FRQWDPLQDQWV�WR�/DNH�&RQHVWHH��VXEVWDQWLDOO\�FRQWULEXWLQJ�WR�WKH�SURJUHVVLYH�GHJUDGDWLRQ�RI�WKH�

ODNH�� �$GGLWLRQDOO\�� QXPHURXV� LQGXVWULDO� IDFLOLWLHV�ZLWKLQ� WKH�ZDWHUVKHG�XSVWUHDP�ZHUH� DOVR�GLVFKDUJLQJ�

XQWUHDWHG�ZDVWHZDWHU�GXULQJ�WKH�ODWH�����V�DQG�HDUO\�����V��5HI�����S�������

�

,Q�������&RQHVWHH�0LOOV�VXHG�WKH�&LW\�RI�*UHHQYLOOH�RYHU�SROOXWLRQ�LQ�WKH�5HHG\�5LYHU�DQG�ODNH�DUHD��FDXVHG�

E\�WKH�&LW\¶V�GLVFKDUJH�RI�UDZ�DQG�XQWUHDWHG�VHZDJH��7KH�6RXWK�&DUROLQD�6XSUHPH�&RXUW��WZLFH�KHDULQJ�WKH�
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FDVH��DOORZHG�WKH�VXLW�WR�SURFHHG��7KH�6XSUHPH�&RXUW�RI�6RXWK�&DUROLQD�HYHQWXDOO\�UXOHG�LQ�IDYRU�RI�WKH�

&LW\��5HIV�����S��������S�������
�

/LPLWHG�PRGLILFDWLRQV�DQG�UHSDLUV�KDYH�EHHQ�FRPSOHWHG�RQ�WKH�/&'�WKURXJKRXW�LWV�KLVWRU\��KRZHYHU��OLWWOH�

VLJQLILFDQW�UHSDLUV�RU�PDLQWHQDQFH�KDYH�EHHQ�FRPSOHWHG�VLQFH�DW�OHDVW�WKH�HDUO\�����V���7KH�K\GURHOHFWULF�

FDSDELOLWLHV�RI�WKH�GDP�ZHUH�UHWLUHG�SULRU�WR�������5HI�����S������

�

&),��ZLWK� VXSSRUW� IURP� WKH�6RXWK�&DUROLQD�'HSDUWPHQW� RI�1DWXUDO�5HVRXUFHV� �6&'15�� DQG� WKH�6RXWK�

&DUROLQD�'HSDUWPHQW�RI�+HDOWK�DQG�(QYLURQPHQWDO�&RQWURO��6&'+(&���DFTXLUHG�/DNH�&RQHVWHH�DQG�WKH�

/&'�LQ������WR�EH�LQFOXGHG�ZLWKLQ�WKH�/DNH�&RQHVWHH�1DWXUH�3DUN��5HI�������/DNH�&RQHVWHH�LV�PDQDJHG�WR�

PLQLPL]H� KXPDQ� FRQWDFW� ZLWK� FRQWDPLQDQWV� ZLWKLQ� /DNH� &RQHVWHH� �QR� VZLPPLQJ�� ZDGLQJ�� ILVKLQJ�� RU�

ERDWLQJ���DQG�WKH�VXUURXQGLQJ�SDUN� LV�PDQDJHG�WR�PLQLPL]H�ULVNV� WR�SDUN�SDWURQV��QR�GLJJLQJ��UHVWULFWHG�

DFFHVV�WR�RQO\�GHVLJQDWHG�WUDLOV���5HIV��������S��������

�

6&'+(&�DQG�&),�KDYH�GHPRQVWUDWHG�WKURXJK�PXOWLSOH�HQYLURQPHQWDO�VWXGLHV�RI�WKH�DUHD�DQG�HQJLQHHULQJ�

DVVHVVPHQWV�RI�WKH�GDP�WKDW�WKH�VHGLPHQWV�VKRXOG�QRW�EH�GLVWXUEHG�DQG�UHPDLQ�FRQVWUDLQHG�EHKLQG�WKH�GDP�

EDVHG�RQ�WKH�VLJQLILFDQW�YROXPH�RI�VHGLPHQWV�ZLWKLQ�WKH�ODNH�DQG�WKH�FRVW�HIIHFWLYHQHVV�RI�UHSDLULQJ�WKH�

GDP�� � ,I� QRW� FRQWDLQHG� E\� WKH� GDP�� VHGLPHQW�ZRXOG�PLJUDWH� GRZQVWUHDP�SRWHQWLDOO\� SRVLQJ� D� WKUHDW� WR�

PXQLFLSDO� ZDWHU� VXSSOLHV�� QDWXUDO� UHVRXUFHV�� DQG� SULYDWH� SURSHUW\� DVVHWV� DORQJ� WKH� 5HHG\�5LYHU�� ORZHU�

*UHHQYLOOH�DQG�/DXUHQV�&RXQWLHV�� �/DNH�*UHHQZRRG�ORFDWHG�DSSUR[LPDWHO\����PLOHV�GRZQVWUHDP�RI�WKH�

/&'�VXSSOLHV�PXQLFLSDO�ZDWHU�WR�WKH�DUHD��5HI������

�

1R�DGGLWLRQDO�LQIRUPDWLRQ�UHJDUGLQJ�WKH�KLVWRU\�RU�RSHUDWLRQV�RI�WKH�SURSHUWLHV�LV�FXUUHQWO\�DYDLODEOH��

���� 35(9,286�5(/($6(6�$1'�,19(67,*$7,216�

7KH�IROORZLQJ�VXPPDUL]HV�SUHYLRXV�UHOHDVHV�DQG�LQYHVWLJDWLRQV�WKDW�KDYH�EHHQ�FRQGXFWHG�DW�WKH�VLWH��

&�7��0DLQ�$VVHVVPHQW��������
,Q�������-	%�$VVRFLDWHV��WKHQ�RZQHU�RI�&RQHVWHH�0LOO��FRPPLVVLRQHG�WKH�&KDUOHV�7��0DLQ�&RPSDQ\�WR�

GHYHORS�D�SURSRVDO�WR�H[DPLQH�WKH�SRWHQWLDO�IRU�UH�GHYHORSPHQW�RI�WKH�GDP�IRU�K\GURHOHFWULF�SURGXFWLRQ.��

7KH�SURSRVDO�ZDV�VXEPLWWHG�WR�WKH�8�6��'HSDUWPHQW�RI�(QHUJ\�³6PDOO�+\GUR�3URJUDP´�WR�UHTXHVW�D�JUDQW�

IRU�D�IHDVLELOLW\�VWXG\�RI�WKH�YLDELOLW\�RI�WKH�K\GURHOHFWULF�FDSDELOLW\�RI�WKH�H[LVWLQJ�/DNH�&RQHVWHH�'DP����

7KH�SURSRVDO�UHSRUWHG�WKH�DYHUDJH�JURVV�KHDG�DW�WKH�VLWH��IURP�WKH�WRS�RI�GDP�WR�WKH�WDLOUDFH�RXWOHW��ZDV����

IHHW� DQG� WKH� ��IRRW� GLDPHWHU� SHQVWRFN� DVVHPEO\� ZDV� UHSRUWHG� DV� ³FROODSVHG´�� KRZHYHU�� WKH� GDP� ZDV�
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FKDUDFWHUL]HG�DV� LQ� ³JRRG�FRQGLWLRQ´�� �7KH�SURSRVDO� FRQILUPHG� WKDW� WKH�GRXEOH�UXQQHU��KRUL]RQWDO�VKDIW��

)UDQFLV�WXUELQH��ZLWK�WZR�GUDIW�WXEHV��ZDV�VWLOO�LQ�SODFH�ZLWKLQ�WKH�SRZHU�KRXVH�RI�WKH�PLOO�DW�WKH�WLPH���7KH�

WXUELQH�KDG�SUHYLRXVO\�EHHQ�GLUHFW�FRQQHFWHG�WR�WKH�JHQHUDWRU�DQG�H[FLWHU��KRZHYHU��WKH�FRPSRQHQWV�KDG�

UHSRUWHGO\� EHHQ� GHVWUR\HG� E\� ILUH�� �$� SURSRVHG� GHVLJQ� IORZ�RI� ���� FXELF� IHHW� SHU� VHFRQG� �FIV���ZRXOG�

JHQHUDWH�����NLORZDWWV� RI� SRZHU� DW� GHVLJQ� FDSDFLW\�� �$W� D�SURGXFWLRQ� UDWH�RI� ������KRXUV�SHU�\HDU�� WKH�

SURSRVDO�VXJJHVWHG�WKH�K\GURHOHFWULF�FDSDELOLW\�RI�����PLOOLRQ�NLORZDWW�KRXUV�RI�SRZHU�SHU�\HDU��5HI�����S��

������1R�IXUWKHU�LQIRUPDWLRQ�UHODWHG�WR�WKLV�DVVHVVPHQW�LV�FXUUHQWO\�DYDLODEOH��

�

&RUSV�RI�(QJLQHHUV�$VVHVVPHQW�������������
7KH�&KDUOHVWRQ�'LVWULFW�RI�WKH�8�6��$UP\�RI�&RUSV�RI�(QJLQHHUV��&2(��ZDV�FRQWDFWHG�LQ�������SULRU�WR�

FUHDWLRQ�RI�&),�RU� WKH�DFTXLVLWLRQ�RI� WKH�GDP�DQG� ODNH�SURSHUW\�E\� WKH�)RXQGDWLRQ�� UHJDUGLQJ�SRWHQWLDO�

SURJUDPV�IRU�DVVHVVLQJ�/DNH�&RQHVWHH�DQG�WKH�FRQGLWLRQ�RI�WKH�/&'���,Q�������WKH�&2(�DSSURYHG�D�SURMHFW�

IRFXVHG�RQ�UHSDLUV�WR�VSHFLILF�IHDWXUHV�RI�WKH�GDP��WR�EH�FDUULHG�RXW�WKURXJK�WKH�&2(�$TXDWLF�(FRV\VWHP�

5HVWRUDWLRQ��$(5��SURJUDP��

�

7KH�SURSRVHG�SURMHFW�LQFOXGHG�WKH�IROORZLQJ�FRPSRQHQWV��

��3ODQQLQJ�DQG�'HVLJQ�$QDO\VLV�

��5HDO�(VWDWH�3ODQ�

��(QYLURQPHQWDO�$VVHVVPHQW�

��)LQGLQJ�RI�1R�6LJQLILFDQW�,PSDFW�

��([SDQGHG�)DFW�6KHHW�

��'UDIW�3URMHFW�&RRSHUDWLRQ�$JUHHPHQW�

�

7KH�&2(�DVVHVVPHQW�DQG�GHVLJQ�SURMHFW�ZDV�SURSRVHG�WR�&),�LQ�HDUO\������DQG�IRFXVHG�RQ�WKH�WZR�SULPDU\�

RULILFHV�LQ�WKH�GDP��WKH�IRUPHU�SHQVWRFN�DQG�WKH�ZHVW�VOXLFH�JDWH���7KH�SURSRVHG�ZRUN�ZRXOG�KDYH�LQVWDOOHG�

SHUPDQHQW�KDUGHQHG�VROXWLRQV�WR�FORVH�DQG�FRQWURO�WKHVH�FRQGXLWV���+RZHYHU��E\�WKH�WLPH�WKH�&2(�VXEPLWWHG�

WKH� SURSRVDO�� WKH� 7DUJHWHG� %URZQILHOGV� $VVHVVPHQW� �7%$�� EHWZHHQ� &),� DQG� 6&'+(&� ZDV� QHDUO\�

FRPSOHWHG��WKH�9ROXQWDU\�&OHDQXS�&RQWUDFW��9&&��ZDV�QHDUO\�UHDG\�IRU�FHUWLILFDWLRQ��DQG�6&'+(&�KDG�

UHFODVVLILHG� WKH� GDP� DV� D� &ODVV� �� �� 6LJQLILFDQW� 5LVN� VWUXFWXUH� �5HI�� ��� S�� ����� � $V� D� UHVXOW�� D� PRUH�

FRPSUHKHQVLYH�DSSURDFK�WR�GDP�DVVHVVPHQW�DQG�UHKDELOLWDWLRQ�WKDQ�WKH�&2(�KDG�SURSRVHG�ZDV�UHTXLUHG���

&),� VXEPLWWHG� D� OHWWHU� WR� WKH�&KDUOHVWRQ�'LVWULFW� RI� WKH�&2(� LQ�PLG������ UHTXHVWLQJ� WKDW� WKH\� VXVSHQG�

IXUWKHU�ZRUN�RQ�LWV�SURSRVHG�UHSDLU�SURMHFW�DW�WKDW�WLPH��5HI�����SS����������

�

�



�

��
�

9ROXQWDU\�&OHDQXS�&RQWUDFW�DQG�7DUJHWHG�%URZQILHOGV�$VVHVVPHQW��������
&),�SXUFKDVHG�WKH�SURSHUW\�DQG�HQWHUHG�LQWR�D�9&&�ZLWK�6&'+(&�LQ��������8QGHU�WKH�DJUHHPHQW��&),�

FRQGXFWHG�D�7%$�XQGHU�6&'+(&�%XUHDX�RI�/DQG�DQG�:DVWH�0DQDJHPHQW��%/	:0��RYHUVLJKW���$W�WKH�

WLPH�RI�SXUFKDVH��WKH�GDP�ZDV�DOORZLQJ������RI�WKH�ULYHU�IORZ�WR�SDVV�WKURXJK�WKH�SHQVWRFN�RULILFH�LQ�WKH�

ERWWRP�RI�WKH�GDP���&),�FRPSOHWHG�D�WHPSRUDU\�UHSDLU�WR�WKH�SHQVWRFN�LQ�-XQH�������KRZHYHU��GXULQJ�WKH�

���PRQWKV� WKDW� WKH� RULILFH�ZDV� RSHQ�� WKH� YROXPH� RI� FRQWDPLQDWHG� VHGLPHQW�ZDV� HURGHG� IURP� WKH� ODNH�

DPRXQWHG� WR� RYHU� ������� FXELF� \DUGV�� � 7KH� 7%$� VFRSH� UHTXLUHG� WKH� DVVHVVPHQW� RI� GRZQVWUHDP� ULYHU�

VHGLPHQWV� DV� IDU� DV� ��PLOHV� GRZQVWUHDP�� �&RQWDPLQDQWV� LQFOXGLQJ�� EXW� QRW� OLPLWHG� WR��PHWDOV� �DUVHQLF��

PHUFXU\��FKURPLXP��OHDG���VHPL�YRODWLOH�RUJDQLF�FRPSRXQGV��692&V���FKU\VHQH��IOXRUDQWKHQH���SRO\F\FOLF�

DURPDWLF�K\GURFDUERQV��3$+V���EHQ]R�D�S\UHQH��S\UHQH���SHVWLFLGHV��DOGULQ��HQGULQ������'''������''(���

DQG�SRO\FKORULQDWHG�ELSKHQ\OV��3&%V���3&%�������ZHUH�GHWHFWHG�DW�OHYHOV�DERYH�EHQFKPDUN�YDOXHV�LQ�/DNH�

&RQHVWHH�� � &RQFHQWUDWLRQV� RI� PDQ\� RI� WKH� FRQWDPLQDQWV� GRZQVWUHDP� ZHUH� DERYH� KXPDQ� KHDOWK� DQG�

HFRORJLFDO�VFUHHQLQJ�VWDQGDUGV��FRUUHODWLQJ�ZLWK�WKH�VHGLPHQWV�ZLWKLQ�/DNH�&RQHVWHH���%DVHG�RQ�KLVWRULFDO�

PLOO�RSHUDWLRQV��&),�VSHFXODWHG�WKH�FRQWDPLQDQW�PLJUDWLRQ�ZDV�D�UHVXOW�RI�URXWLQH�LQWHQWLRQDO�UHOHDVHV�RI�

VHGLPHQW�WKURXJK�WZR�VOXLFH�JDWHV�LQ�WKH�GDP�GDWLQJ�EDFN�WR�WKH�����V��5HIV��������S��������S�������

�

1DWXUDO�5HVRXUFH�&RQVHUYDWLRQ�6HUYLFH�$VVHVVPHQW�DQG�5HSDLU��������
,Q�-XQH�������WKH�SHQVWRFN�RULILFH�RI�WKH�/&'�VSRQWDQHRXVO\�RSHQHG�LQ�D�³VXQQ\�GD\´�HYHQW���$�JDWH�RQ�WKH�

XSVWUHDP�VLGH�RI�WKH�SHQVWRFN�WXUQHG�RXW�WR�EH�D�VXEPHUJHG�ORJ�MDP���7KH�LQWHUZRYHQ�MDP�RI�ODUJH�DQG�VPDOO�

ZRRG\�GHEULV�KDG�SURYLGHG�VXIILFLHQW�K\GUDXOLF�UHVLVWDQFH�RI�IORZ�WR�PDLQWDLQ�D�FRQWLQXRXV�WRS�RI�GDP�IORZ�

FRQGLWLRQ�� � 'XULQJ� RUGLQDU\� FOLPDWLF� FRQGLWLRQV�� WKH� VXSSO\� RI� ZRRG\� GHEULV� IORZLQJ� GRZQULYHU� KDG�

UHSOHQLVKHG�WKH�ORJ�MDP���+RZHYHU��GXH�WR�DQ�H[FHSWLRQDOO\�VHYHUH�DQG�ORQJ�GXUDWLRQ�GURXJKW�EHJLQQLQJ�LQ�

PLG������� WKH� VXSSO\�RI�ZRRG\�GHEULV�ZDV�GLPLQLVKHG�DQG� WKH� ORJ�MDP�HYHQWXDOO\�GHFD\HG�� DOORZLQJ�D�

VXGGHQ� RSHQLQJ� RI� WKH� SHQVWRFN� RULILFH�� � :LWK� WKH� SHQVWRFN� RULILFH� RSHQ�� WKH� ULYHU� ZDV� VXGGHQO\�

K\GUDXOLFDOO\�UH�FRQQHFWHG�ZLWK�LWV�QDWXUDO�EDVH�OHYHO�QHDU�WKH�ERWWRP�HOHYDWLRQ�RI�WKH�GDP���$V�D�UHVXOW��WKH�

ULYHU�UDSLGO\�HURGHG�D�³FDQ\RQ´�XSVWUHDP�LQWR�WKH�ODNH�VHGLPHQWV���2YHU�WKH�FRXUVH�RI�WKH�QH[W����PRQWKV�

�-XQH� ����� �� -XQH� ������ WKH� FDQ\RQ� H[WHQGHG� QHDUO\� �� PLOH� XSVWUHDP� ZLWKLQ� WKH� ODNH�� UHVXOWLQJ� LQ�

DSSUR[LPDWHO\� ������� FXELF� \DUGV� RI� FRQWDPLQDWHG� VHGLPHQW� HURGLQJ� IURP� WKH� ODNHEHG� DQG� EHLQJ�

VXEVHTXHQWO\� FRQYH\HG� GRZQVWUHDP�� � 7KH� 1DWXUDO� 5HVRXUFH� &RQVHUYDWLRQ� 6HUYLFH� �15&6�� DQG� WKH�

)RRWKLOOV� 5HVRXUFH� &RQVHUYDWLRQ� DQG� 'HYHORSPHQW� &RXQFLO� �)5&'&�� DVVLVWHG� LQ� GHYHORSPHQW� DQG�

LPSOHPHQWDWLRQ�RI�D�FRVW�HIIHFWLYH�WHFKQLFDO�VROXWLRQ�WR�UHSDLU�WKH�RSHQ�RULILFH�WKURXJK�D�IHGHUDO�JUDQW�ZLWK�

WKH�JRDO�RI�PLWLJDWLQJ�WKH�ORVV�RI�VHGLPHQW�IURP�WKH�ODNH�WR�LPSURYH�GRZQVWUHDP�ZDWHU�TXDOLW\�DQG�UHGXFH�

VWUHDP�KHDOWK�LPSDFWV���15&6�HQJLQHHUV�FRQFHLYHG�D�VLPSOH��WHPSRUDU\�VROXWLRQ�LQ�WKH�IRUP�RI�D�ZRRGHQ�

³SODWH´����IHHW��IW��[����IW�[�����IW�WKLFN��WR�EH�SRVLWLRQHG�RQ�WKH�XSVWUHDP�VLGH�RI�WKH�RULILFH���7KH�SODWH�ZDV�



�

��
�

FRQVWUXFWHG�RI�WUHDWHG���LQFK��LQ���[���LQ��RDN�EHDPV�LQ�WZR�FURVVLQJ�OD\HUV�DQG�EROWHG�WRJHWKHU���$���LQFK�

VWHHO�FDEOH�ZDV�WHWKHUHG�WR�WKH�WRS�RI�WKH�SODWH�WR�ORZHU�LW�LQWR�SRVLWLRQ�DQG�WR�HQDEOH�UHPRYDO�LQ�WKH�IXWXUH�

LI�QHHGHG���7KH�SODWH�ZDV�LQVWDOOHG�RQ�-XQH�����������5HI�����SS����������

�

7DUJHWHG�%URZQILHOGV�$VVHVVPHQW�)ROORZ�8S�,QYHVWLJDWLRQ�±������

$�IROORZ�XS�7%$�ZDV�FRQGXFWHG�E\�=DSWD�(QJLQHHULQJ��,QF���DQG�3LQQDFOH�&RQVXOWLQJ�*URXS��,QF���DW�WKH�

GLUHFWLRQ�RI�WKH�&2(�LQ�RUGHU�WR�DVVHVV�DUHDV�RI�WKH�ODNH�WKDW�KDG�QRW�SUHYLRXVO\�EHHQ�LQYHVWLJDWHG�GXULQJ�

WKH�LQLWLDO�7%$��5HI�����S�������)LYH�QHZ�DUHDV�ZHUH�LQYHVWLJDWHG��1RUWK�/DNH�$UHD��:HVW�%D\�$UHD��7D\ORUV�

,VODQG�:HVW�'HOWD�$UHD��(DVW�%D\�DQG�&UHVFHQW�6ORXJK��DQG�WKH�6RXWK�%D\�$UHD�5HHG\�5LYHU��5HI�����SS��

���������6HGLPHQW��VRLO��VXUIDFH�ZDWHU��DQG�ILVK�WLVVXH��EHQWKLF��VDPSOHV�ZHUH�DQDO\]HG�IRU�D�VXLWH�RI�DQDO\WHV�

LQFOXGLQJ�YRODWLOH�RUJDQLF�FRPSRXQGV��92&V���692&V��3$+V��SHVWLFLGHV��3&%V��DQG�7DUJHW�$QDO\WH�/LVW�

�7$/��PHWDOV��5HI�����S���������

�

1R� 92&� RU� 692&� FRQVWLWXHQW� H[FHHGHG� VFUHHQLQJ� FULWHULD� IRU� DQ\� RI� WKH� VRLO� VDPSOHV�� KRZHYHU��

FRQFHQWUDWLRQV�RI�3$+V��EHQ]R�D�S\UHQH��S\UHQH���SHVWLFLGHV��GLHOGULQ������''7������''(������'''���DQG�

PHWDOV��DUVHQLF��PHUFXU\��FKURPLXP��H[FHHGHG�KXPDQ�KHDOWK�DQG�HFRORJLFDO�VFUHHQLQJ�FULWHULD���6HGLPHQW�

VDPSOHV� LQGLFDWHG� WKDW� QR�92&V�� 692&V�� 3$+V�� SHVWLFLGHV�� RU� 3&%V� H[FHHGHG� WKH� VFUHHQLQJ� FULWHULD��

KRZHYHU��7$/�PHWDOV�H[FHHGHG�WKH�HFRORJLFDO�VFUHHQLQJ�FULWHULD���6XUIDFH�ZDWHU�VDPSOHV�LQGLFDWHG�WKDW�QR�

92&V�� 692&V�� 3$+V�� RU� SHVWLFLGHV� H[FHHGHG� WKH� VFUHHQLQJ� FULWHULD�� KRZHYHU�� ERWK� KXPDQ� KHDOWK� DQG�

HFRORJLFDO�FULWHULD�ZHUH�H[FHHGHG�E\�WKH�GHWHFWLRQ�RI�$URFORU������LQ�RQH�VXUIDFH�ZDWHU�VDPSOH���7KH�ILVK�

WLVVXH�VDPSOHV� LQGLFDWHG� WKH�SHVWLFLGH�GLHOGULQ� LQ� ILYH�RI� WKH� WHQ�VDPSOHV�DQG�PHUFXU\� LQ� WZR�RI� WKH� WHQ�

VDPSOHV��5HI�����SS����������

�

/DNH�&RQHVWHH�)LVK�7LVVXH�$QDO\VLV�±������
,Q�0D\�������&OHPVRQ�8QLYHUVLW\�FROOHFWHG����ILVK�WLVVXH�VDPSOHV�IURP�/DNH�&RQHVWHH�IRU�DQDO\VLV���5HVXOWV�

RI� WKH�DQDO\VLV� LQGLFDWHG� WKH�SUHVHQFH�RI�PHUFXU\�DQG�FKORUGDQH�DW� OHYHOV� WKDW� LQLWLDWHG�D�³'R�1RW�(DW´�

DGYLVRU\�IRU�ODUJHPRXWK�EDVV��UHGHDU�VXQILVK��DQG�FUDSSLH�IURP�WKH�ODNH��5HI�����SS����������

�

(FRORJLFDO�5LVN�$VVHVVPHQW�±������
,Q� -DQXDU\� ������ 1RUWK� :LQGV�� ,QF��� DQG� %OXH� 5LGJH� (QYLURQPHQWDO� &RQVXOWLQJ�� ,QF��� VXEPLWWHG� DQ�

(FRORJLFDO�5LVN�$VVHVVPHQW��(5$��WR�&),���7KH�VFRSH�RI�WKH�(5$�ZDV�VSHFLILFDOO\�GHILQHG�E\�6&'+(&�

IROORZLQJ�WKH�FRPSOHWLRQ�RI�WKH�WZR�7%$�������DQG�������RI�WKH�/DNH�&RQHVWHH�SURSHUW\���7KH�SXUSRVH�RI�

WKH�(5$�ZDV�WR�LGHQWLI\�FRQVWLWXHQWV�WKDW�PD\�SRVH�XQDFFHSWDEOH�ULVN�WR�HFRORJLFDO�UHFHSWRUV�DQG�WKDW�PD\�



�

��
�

ZDUUDQW�FRQVLGHUDWLRQ�IRU� IXUWKHU�VWXG\��SRWHQWLDO� UHPHGLDO�DFWLRQ��DQG�RU�VSHFLDO�PDQDJHPHQW�DFWLYLWLHV���

$QDO\WLFDO�UHVXOWV�ZHUH�GHULYHG�IURP�WKH� WZR�SUHYLRXV�7%$�DQG�QR�VDPSOLQJ�ZDV�FRQGXFWHG�GXULQJ�WKH�

(5$����

�

7KH�(5$�FRQFOXGHG�WKDW�ORQJ�WHUP�PDQDJHPHQW�RI�WKH�VLWH�VKRXOG�QRW�LQFOXGH�VLJQLILFDQW�UHPHGLDO�DFWLRQ�

RU� VLWH� GLVWXUEDQFH��'XH� WR� WKH� VL]H� DQG� FRPSOH[� QDWXUH� RI� WKH� VLWH�� DFWLYH� UHPHGLDWLRQ�ZRXOG� EH� ERWK�

WHFKQLFDOO\�SUREOHPDWLF�DQG�FRVW�SURKLELWLYH���,Q�DGGLWLRQ��WKH�(5$�FRQFOXGHG�WKDW�FRQWDPLQDWHG�VHGLPHQW�

FRQGLWLRQV�XSVWUHDP�ZRXOG�UHQGHU�DQ\�VWDELOL]DWLRQ��FDSSLQJ��RU�UHPRYDO�DFWLRQ�DW�OHDVW�SDUWO\�LQHIIHFWXDO���

/LNHZLVH��DQ\�UHPRYDO�DFWLRQ�FRXOG�H[SRVH�VHGLPHQWV�WKDW�DUH�VLJQLILFDQWO\�PRUH�FRQWDPLQDWHG�WKDQ�WKH�

VHGLPHQWV�WKDW�DUH�FXUUHQWO\�DW�WKH�VRLO�RU�ZDWHU�LQWHUIDFHV��SRWHQWLDOO\�UHVXOWLQJ�LQ�PRUH�VHULRXV�UHOHDVHV�WR�

WKH�HQYLURQPHQW���7KH�(5$�UHFRPPHQGHG�WKDW�WKH�VLWH�EH�PDQDJHG�DV�D�SDVVLYH��QDWXUDO�UHPHGLDWLRQ�VLWH��

KRZHYHU�� WKH� HQYLURQPHQWDO� FKDUDFWHULVWLFV� DQG� WKH� FRQFRPLWDQW� HFRORJLFDO� ULVNV� UHTXLUHG� VLJQLILFDQW�

PRQLWRULQJ�DQG�PDQDJHPHQW�DWWHQWLRQ�IRU�PDQ\�GHFDGHV�RU�FHQWXULHV�WR�FRPH��5HI�����SS���������������7KH�

(5$�ZDV�UHYLVHG�LQ�$SULO������WR�LQFOXGH�UHYLVHG�WDEOHV��ILJXUHV��DQG�DSSHQGLFHV��5HI�������

�
6RXWK�&DUROLQD�'DPV�DQG�5HVHUYRLUV�6DIHW\�$FW��������
,Q�$XJXVW�������0U��6WHYH�%UDGOH\��'LUHFWRU�RI�WKH�6&'+(&�'DP�6DIHW\�3URJUDP��LQVSHFWHG�WKH�/&'���

%DVHG�RQ�WKH�LQVSHFWLRQ��DQG�D�UHYLHZ�RI�UHVXOWV�IURP�WKH�7%$�VWXGLHV��6&'+(&�GHWHUPLQHG�WKDW�WKH�GDP�

VKRXOG�EH�XS�FODVVLILHG�IURP�D�&ODVV���³/RZ�5LVN´�FRQGLWLRQ�WR�D�&ODVV���³6LJQLILFDQW�5LVN´�FRQGLWLRQ���

7KLV� DFWLRQ�ZDV� EDVHG� RQ� WKH� FRQFHUQV� DVVRFLDWHG�ZLWK� FRQWDPLQDWLRQ� RI� VHGLPHQWV� EHKLQG� WKH� GDP� DV�

GRFXPHQWHG�WKURXJK�WKH�7%$�SURFHVV���7KH�UHFODVVLILFDWLRQ�UHFRJQL]HG�WKH�SRWHQWLDO�LPSDFWV�WR�GRZQVWUHDP�

QDWXUDO�UHVRXUFHV�DQG�GRZQVWUHDP�SRWDEOH�ZDWHU�UHVRXUFHV�LQ�WKH�FDVH�RI�D�FDWDVWURSKLF�IDLOXUH�RI�WKH�/&'���

7KH�KLJKHU�ULVN�FODVVLILFDWLRQ�PDQGDWHG�WKH�GHYHORSPHQW�RI�DQ�(PHUJHQF\�$FWLRQ�3ODQ��($3����7KH�($3�

ZDV�GHYHORSHG�DQG�VXEPLWWHG�WR�6&'+(&¶V�'DP�6DIHW\�3URJUDP�LQ�-XQH�������5HI�����S����������

�

/LPLWHG�$VVHVVPHQW�E\�&),�±������
,Q�������&),�UHWDLQHG�+DUJHWW�5HVRXUFHV��,QF��WR�FRQGXFW�D�/LPLWHG�$VVHVVPHQW�DV�D�ILUVW�VWHS�LQ�GHYHORSLQJ�

D� ORQJ�WHUP� FDUH� SODQ� IRU� WKH�/&'�� �7KH� OLPLWHG� DVVHVVPHQW� LQFOXGHG� GHWDLOHG� LQVSHFWLRQV� RI� WKH� GDP��

LGHQWLILFDWLRQ�RI�SULRULW\�IHDWXUHV�UHTXLULQJ�UHSDLU�RU�FRUUHFWLYH�DFWLRQ��D�VXUYH\�RI�WKH�VWUXFWXUH��D�UHYLHZ�RI�

WKH� VWUXFWXUDO� LQWHJULW\� RI� WKH� GDP�� D� IORRG� VWXG\� DVVHVVLQJ� WKH� LPSDFWV� RI� FDWDVWURSKLF� IDLOXUH�� DQG�

GHYHORSPHQW�RI�DQ�($3���7KH�UHVXOWV�RI�WKHVH�DFWLYLWLHV�ZHUH�SXEOLVKHG�LQ�D�UHSRUW�LQ�1RYHPEHU�������5HIV��

���S���������SS��������������

�

�



�

��
�

)HDVLELOLW\�6WXG\�RI�$OWHUQDWLYHV�IRU�5HKDELOLWDWLRQ�RI�/DNH�&RQHVWHH�'DP��������
$�JUDQW�ZDV�SURYLGHG�E\�(3$�DQG�6&'+(&�WR�&),�WR�DVVHVV�WKH�LQWHJULW\�RI�WKH�/&'���7KH�DVVHVVPHQW�RI�

WKH�GDP�ZDV�FRQGXFWHG�IURP�����������E\�&),�DQG�LQFOXGHG�GRFXPHQWDWLRQ�RI�WKH�FRQGLWLRQ�RI�WKH�GDP��

HPHUJHQF\� UHSDLUV�� VDIHW\� HQKDQFHPHQWV�� DQG� D� VWXG\�RI� ORQJ�WHUP� UHSDLU� DOWHUQDWLYHV�� �7KH� DVVHVVPHQW�

FRQILUPHG�WKDW�WKH�GDP�LV�LQ�XUJHQW�QHHG�RI�PDMRU�UHKDELOLWDWLRQ�RU�UHSODFHPHQW�GXH�WR�DJH��GHWHULRUDWLRQ�RI�

WKH�VWRQH�PDVRQU\��DFFXPXODWLRQ�RI�FRQWDPLQDWHG�VHGLPHQWV�XSVWUHDP��DQG�VHHSDJH�RI�WR[LF�PHWDOV�WKURXJK�

WKH�GDP���$GGLWLRQDOO\��WKH�DVVHVVPHQW�FRQILUPHG�WKDW�QHLWKHU�UHPHGLDWLRQ�RI�WKH�VHGLPHQWV��QRU�UHPRYDO�RI�

WKH�GDP�DUH�YLDEOH�RSWLRQV�IRU�&),���'DP�LQVSHFWLRQV�E\�ERWK�SULYDWH�HQJLQHHULQJ�FRQVXOWDQWV�DQG�6&'+(&�

HQJLQHHUV� FRQILUPHG� QXPHURXV� VLJQLILFDQW� GHIHFWV� DQG� GHILFLHQFLHV� RI� WKH� GDP� DWWULEXWDEOH� WR� DJH� DQG�

FRQGLWLRQ��5HI�����S��������6&'+(&�GDP�VDIHW\�HQJLQHHUV�LQVSHFWHG�WKH�GDP�LQ�ODWH������DQG�GHWHUPLQHG�

WKH�GDP�WR�EH�LQ�³3225´�FRQGLWLRQ��5HI������

�

)LQDO�3UH�'HVLJQ�6WXG\�IRU�WKH�5HKDELOLWDWLRQ�DQG�RU�5HSODFHPHQW�RI�WKH�/&'��������
,Q� SDUWQHUVKLS� ZLWK� 6&'+(&�� &),� UHWDLQHG� DQ� H[SHUW� GDP� HQJLQHHULQJ� ILUP� WR� SHUIRUP� D� ULJRURXV��

LQGHSHQGHQW��DQG�REMHFWLYH�UHYLHZ�RI�DOO�YLDEOH�RSWLRQV�IRU�GHDOLQJ�ZLWK�WKH�GDP���7KLV�VWXG\�VKRXOG�LGHQWLI\�

WKH�ILQDO�VROXWLRQ�IRU�WKH�/&'��LQWHQGHG�WR�SURWHFW�ERWK�/DNH�&RQHVWHH�DQG�GRZQVWUHDP�UHVRXUFHV�RYHU�D�

����\HDU�SHUIRUPDQFH�SHULRG���6HOHFWLRQ�RI�WKH�EHVW�VROXWLRQ�LV�WKH�ODVW�VWHS�UHTXLUHG�SULRU�WR�WKH�ILQDO�GHVLJQ�

DQG�FRQVWUXFWLRQ�RI�D�QHZ�GDP��5HI��������$�FRS\�RI�WKLV�UHSRUW�LV�QRW�FXUUHQWO\�LQ�WKH�ILOH�PDWHULDO��

�

���� *(2/2*<�$1'�+<'52*(2/2*<�

/DNH�&RQHVWHH�LV�VLWXDWHG�LQ�WKH�3LHGPRQW�SK\VLRJUDSKLF�SURYLQFH�RI�6RXWK�&DUROLQD�ZKLFK�LV�EURDG�DQG�

SODWHDX�OLNH�ZLWK�HOHYDWLRQV�UDQJLQJ�IURP�DSSUR[LPDWHO\�����WR�������IHHW�DERYH�PHDQ�VHD�OHYHO��DPVO����

0RUH�VSHFLILFDOO\��/DNH�&RQHVWHH�LV�ORFDWHG�LQ�WKH�,QQHU�3LHGPRQW�EHOW�RI�WKH�3LHGPRQW�JHRORJLF�SURYLQFH�

FKDUDFWHUL]HG� E\� D� QRUWKHDVW� WUHQGLQJ� EHOW� RI� LJQHRXV� DQG� PHWDPRUSKLF� �FU\VWDOOLQH�� EHGURFN�� � 7KH�

SUHGRPLQDQW�URFN�W\SHV�DUH�KLJKO\�PHWDPRUSKRVHG�JQHLVV�DQG�VFKLVW�LQWUXGHG�E\�LJQHRXV�URFN���$�YDULDEOH�

WKLFNQHVV�RI�UHJROLWK�H[WHQGV�IURP�WKH�JURXQG�VXUIDFH�WR�WKH�XQGHUO\LQJ�EHGURFN���5HJROLWK�LV�FKDUDFWHUL]HG�

E\�D�PL[WXUH�RI�XQFRQVROLGDWHG�PDWHULDO��LQFOXGLQJ�VDSUROLWH��LQ�SODFH�ZHDWKHULQJ�E\SURGXFW�RI�EHGURFN���

DOOXYLXP��VXUIDFH�ZDWHU�GHSRVLWV���FROOXYLXP��VORSH�ZDVK�DQG�RWKHU�PDVV�ZDVWLQJ�GHSRVLWV���DQG�WKH�VRLOV�

GHULYHG�IURP�WKHVH�PDWHULDOV�� �7KH�UHJROLWK�FRQWDLQV�]RQHV�RI�ERWK�VDWXUDWHG�DQG�XQVDWXUDWHG�FRQGLWLRQV��

DOWKRXJK��XQFRQILQHG�FRQGLWLRQV�SUHGRPLQDWH�LQ�WKH�UHJROLWK�DOOXYLXP���*URXQGZDWHU�LV�UHFKDUJHG�DV�D�GLUHFW�

HIIHFW�RI�SUHFLSLWDWLRQ�DQG�LQILOWUDWLRQ�IURP�WRSRJUDSKLFDOO\�KLJKHU�DUHDV���'LVFKDUJH�DUHDV�DUH�JHQHUDOO\�QHDU�

VWUHDPV�LQ�YDOOH\�ERWWRPV���*URXQGZDWHU�LQ�WKH�UHJROLWK�LV�VWRUHG�DQG�WUDQVPLWWHG�WKURXJK�RSHQLQJV��SRUHV��

EHWZHHQ�VRLO�DQG�URFN�SDUWLFOHV�WKDW�VXSSO\�DQG�UHFKDUJH�JURXQGZDWHU�WR�WKH�XQGHUOLQJ�IUDFWXUHG�EHGURFN���



�

��
�

7KH� UHJROLWK� KDV� D� ORZ� SHUPHDELOLW\� UHVXOWLQJ� LQ� WKH� VWRUDJH� RI� FRQVLGHUDEOH� YROXPHV� RI� JURXQGZDWHU�

UHOHDVHG�VORZO\�WR�IUDFWXUHV�LQ�WKH�XQGHUO\LQJ�EHGURFN���$�ORFDO�IORZ�V\VWHP�H[LVWV�ZLWKLQ�WKH�UHJROLWK�RIWHQ�

SURYLGLQJ�SUHIHUHQWLDO�IORZ�SDWKV�LQ�FRDUVHU�OHQVHV�DQG�LQ�WKH�UHPQDQWV�RI�JHRORJLF�VWUXFWXUDO�IHDWXUHV�LQ�WKH�

ZHDWKHUHG�URFN���*URXQGZDWHU�LQ�WKH�EHGURFN�LV�JHQHUDOO\�UHVWULFWHG�WR�WKH�XSSHU�EHGURFN�]RQH��OHVV�WKDQ�

����IHHW�EHORZ�JURXQG�VXUIDFH��EHFDXVH�IUDFWXUHV�WHQG�WR�GHFUHDVH�LQ�IUHTXHQF\�DQG�WKH�GHJUHH�RI�RSHQQHVV�

DW�GHSWK��5HI�����SS����������

�

���� 327(17,$/�6285&(�$5($6� �

7KH�SRWHQWLDO�VRXUFH�IRU�WKH�/DNH�&RQHVWHH�VLWH�LV�FRQWDPLQDWHG�VHGLPHQWV�ZLWKLQ�WKH�����DFUH�ODNH�DQG�

FRQWDPLQDWHG�VRLO�DURXQG�WKH�ODNH���7KH�ODNH�KDV�EHHQ�LPSDFWHG�IURP�ERWK�SRLQW��LQGXVWULDO�DQG�PXQLFLSDO�

GLVFKDUJHV��DQG�QRQ�SRLQW� VRXUFHV� IURP� WKURXJKRXW� WKH����VTXDUH�PLOH�ZDWHUVKHG�XSVWUHDP�RI� WKH� ODNH��

LQFOXGLQJ� KLVWRULFDO� DJULFXOWXUH�� DQG� FRQVWUXFWLRQ� DQG� GHYHORSPHQW� DFWLYLWLHV�� � 7KH� %UDPOHWW� 5RDG�

PDQXIDFWXUHG�JDV�SODQW��0*3��LV�ORFDWHG�XSVWUHDP�RI�DQG�K\GUDXOLFDOO\�FRQQHFWHG�WR�WKH�/&'��DQG�PDQ\�

RI�WKH�FRQWDPLQDQWV�IRXQG�LQ�/&'�DUH�VLPLODU�WR�WKRVH�IRXQG�LQ�KLVWRULFDO�0*3�VLWH�VWXGLHV��5HI�����S��������

����3$7+:$<6�

7KLV�VHFWLRQ�GLVFXVVHV�WKH�JURXQGZDWHU�PLJUDWLRQ��VXUIDFH�ZDWHU�PLJUDWLRQ��VRLO�H[SRVXUH��DQG�DLU�PLJUDWLRQ�

SDWKZD\V� DVVRFLDWHG�ZLWK� DQ�+56� HYDOXDWLRQ�� WKH� WDUJHWV� DVVRFLDWHG�ZLWK� HDFK� SDWKZD\�� DQG� SDWKZD\�

VSHFLILF�FRQFOXVLRQV����

)RU�WKH�SXUSRVHV�RI�+56��HOHYDWHG�LV�GHILQHG�DV�DQ\�GHWHFWLRQ�JUHDWHU�WKDQ�DQ�XQGHWHFWHG�EDFNJURXQG�YDOXH�

RU�WKUHH�WLPHV�JUHDWHU�WKDQ�D�GHWHFWHG�EDFNJURXQG�YDOXH���6FUHHQLQJ�YDOXHV�DUH�XVHG�IRU�UHIHUHQFH�SXUSRVHV�

WR�GHWHUPLQH�ZKHWKHU�/HYHO�,�RU�/HYHO�,,�FRQFHQWUDWLRQV�DUH�SUHVHQW��

���� *5281':$7(5�0,*5$7,21�3$7+:$<�

7KH�JURXQGZDWHU�SDWKZD\�LV�RI�PLQLPDO�FRQFHUQ���1R�JURXQGZDWHU�VDPSOLQJ�KDV�EHHQ�FRQGXFWHG�GXULQJ�

LQYHVWLJDWLRQV�DVVRFLDWHG�ZLWK�/DNH�&RQHVWHH���,W�LV�DVVXPHG�WKDW�SULYDWH�ZHOOV�DUH�SUHVHQW�ZLWKLQ���UDGLDO�

PLOHV�RI�WKH�SURSHUW\��KRZHYHU��WKH�H[DFW�ORFDWLRQV�DUH�XQNQRZQ���$�ZHOO�VXUYH\�VKRXOG�EH�FRQGXFWHG�GXULQJ�

WKH� 6LWH� ,QVSHFWLRQ� �6,�� WR� GHWHUPLQH� WKH� SUHVHQFH� RU� DEVHQFH� RI�ZHOOV�ZLWKLQ� WKH� WDUJHW� GLVWDQFH� OLPLW����

0XQLFLSDO�GULQNLQJ�ZDWHU�LV�VXSSOLHG�IURP�D�VXUIDFH�ZDWHU�LQWDNH�LQ�/DNH�*UHHQZRRG�ORFDWHG�DSSUR[LPDWHO\�

���PLOHV�GRZQVWUHDP�RI�/DNH�&RQHVWHH��



�

���
�

���� 685)$&(�:$7(5�0,*5$7,21�3$7+:$<�

7KH� VXUIDFH�ZDWHU� SDWKZD\� LV� RI� SULPDU\� FRQFHUQ� DW� WKH� VLWH�� � 7KH�ZDWHUVKHG� DERYH� /DNH�&RQHVWHH� LV�

DSSUR[LPDWHO\����VTXDUH�PLOHV��ZKLFK�LQFOXGHV�WKH�PDMRULW\�RI�WKH�&LW\�RI�*UHHQYLOOH��PRVW�RI�WKH�KLVWRULFDO�

LQGXVWULDO�DUHDV�RI�*UHHQYLOOH��DQG�WKH�0DXOGLQ�5RDG�:DVWHZDWHU�7UHDWPHQW�3ODQW��ORFDWHG�DSSUR[LPDWHO\�

��PLOHV�XSVWUHDP�� �7KH� WUHDWPHQW�SODQW�KDV�EHHQ� WKH�&LW\�RI�*UHHQYLOOH¶V�SULPDU\�ZDVWHZDWHU� WUHDWPHQW�

IDFLOLW\�VLQFH�LW�ZDV�FRQVWUXFWHG�LQ�������5HI�����S��������3ULRU�WR�FRQVWUXFWLRQ�RI�WKH�WUHDWPHQW�SODQW��WKH�

&LW\¶V�UDZ�DQG�XQWUHDWHG�VHZDJH�ZDV�GLVFKDUJHG�IXUWKHU�XSVWUHDP��DW�WKH�FRQIOXHQFH�RI�WKH�5HHG\�5LYHU�

DQG�5LFKODQG�&UHHN��LQ�SUHVHQW�GD\�&OHYHODQG�3DUN���1XPHURXV�WH[WLOH�PLOOV�DQG�PLOO�YLOODJHV�ZLWKLQ�WKH�

ZDWHUVKHG�KLVWRULFDOO\�GLVFKDUJHG�XQWUHDWHG�ZDVWH�VWUHDPV�GLUHFWO\�WR�WKH�5HHG\�5LYHU�DQG�LWV�WULEXWDULHV�

XSVWUHDP�RI�/DNH�&RQHVWHH��5HI�����S��������

�

7KH�VXUIDFH�ZDWHU�SDWKZD\�EHJLQV�DW�WKH�/&'�>3UREDEOH�3RLQW�RI�(QWU\��33(���@�DQG�FRQWLQXHV�LQWR�WKH�

5HHG\�5LYHU���7KH�5HHG\�5LYHU�IORZV�LQ�D�JHQHUDOO\�VRXWKHDVWHUO\�GLUHFWLRQ���7KH�VXUIDFH�ZDWHU�SDWKZD\�

HQGV�DW�WKH����PLOH�WDUJHW�GLVWDQFH�OLPLW��7'/��ZLWKLQ�WKH�5HHG\�5LYHU��MXVW�VRXWK�RI�6&�+LJKZD\������VHH�

)LJXUH������*UHHQZRRG�/DNH��WKH�PXQLFLSDO�ZDWHU�VXSSO\��LV�ORFDWHG�DSSUR[LPDWHO\����PLOHV�GRZQVWUHDP�

RI�/&'���

�

'ULQNLQJ�ZDWHU�IRU�WKH�DUHD�LV�REWDLQHG�IURP�D�VXUIDFH�ZDWHU�LQWDNH�LQ�*UHHQZRRG�/DNH�DSSUR[LPDWHO\����

PLOHV�GRZQVWUHDP�IURP�WKH�/&'����

�

)LVK� WLVVXH� VDPSOHV� ZHUH� FROOHFWHG� IURP� EHQWKLF� ILVK�ZLWKLQ� /DNH� &RQHVWHH� LQ� ����� DQG� LQGLFDWHG� WKH�

SUHVHQFH� RI�PHUFXU\� DQG�GLHOGULQ� DW� OHYHOV� DERYH�6&'+(&�EHQFKPDUNV�� � 7KHVH� FRQWDPLQDQWV� DUH� DOVR�

SUHVHQW�DW�HOHYDWHG�OHYHOV�LQ�VHGLPHQW�VDPSOHV�SUHYLRXVO\�FROOHFWHG�IURP�WKH�ODNH�LQ�������5HI�����SS�����

������7KH�FRQWDPLQDQWV�LQ�WKH�ILVK�WLVVXH�VDPSOHV�SURPSWHG�DQ�DGYLVRU\�DJDLQVW�FRQVXPSWLRQ�RI�ODUJHPRXWK�

EDVV��UHGHDU�VXQILVK��DQG�FUDSSLH�IURP�WKH�ODNH��5HI�����SS������������

�

1R�VWDWH�RU�IHGHUDOO\�OLVWHG�WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�DUH�NQRZQ�WR�RFFXU�ZLWKLQ�WKH�/DNH�&RQHVWHH�

VLWH�� �7KH�6RXWK�&DUROLQD�7KUHDWHQHG�DQG�(QGDQJHUHG�6SHFLHV� ,QYHQWRU\�KDV� UHFRUGHG�QR� OLVWHG� VSHFLHV�

ZLWKLQ�D���PLOH�UDGLXV�RI�WKH�VLWH��5HI�����S��������:HWODQG�IURQWDJH�WRWDOLQJ�DSSUR[LPDWHO\����PLOHV�LV�SUHVHQW�

DORQJ�ERWK�VLGHV�RI�WKH����PLOH�7'/�RI�WKH�VLWH��VHH�)LJXUH�����

���� 62,/�(;32685(�$1'�68%685)$&(�,17586,21�3$7+:$<�

7KH�VRLO�H[SRVXUH�DQG�VXEVXUIDFH�LQWUXVLRQ�SDWKZD\�LV�RI�FRQFHUQ���1R�92&�RU�692&�H[FHHGHG�VFUHHQLQJ�

FULWHULD�IRU�DQ\�VRLO�VDPSOHV�FROOHFWHG��KRZHYHU��FRQFHQWUDWLRQV�RI�3$+��SHVWLFLGH��DQG�PHWDO�FRQVWLWXHQWV�



�

���
�

H[FHHGHG�EDFNJURXQG�OHYHOV�DV�ZHOO�DV�KXPDQ�KHDOWK�DQG�HFRORJLFDO�VFUHHQLQJ�FULWHULD�DV�GRFXPHQWHG�LQ�WKH�

�����DQG������7%$���7KHVH�FRQVWLWXHQWV�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR��EHQ]R�D�S\UHQH�DQG�S\UHQH��3$+V���

GLHOGULQ������''7������''(��DQG�����'''��SHVWLFLGHV���DQG�DUVHQLF�DQG�FKURPLXP��PHWDOV����1R�VXEVXUIDFH�

LQWUXVLRQ�VDPSOHV�KDYH�EHHQ�FROOHFWHG�DW�WKH�VLWH��

7KH�/DNH�&RQHVWHH�1DWXUH�3DUN�LV�D�UHFUHDWLRQDO�DUHD�WKDW�DOORZV�YLVLWRUV��KRZHYHU��WKHUH�DUH�UHVWULFWLRQV�

DJDLQVW�GLJJLQJ�LQ�VRLO�DURXQG�WKH�ODNH�DQG�OHDYLQJ�WKH�QDWXUH�WUDLOV�ZLWKLQ�WKH�SDUN�WR�KHOS�OLPLW�DFFHVV�WR�

VRLOV�RQ�WKH�SURSHUW\���7KHUH�DUH���IXOO�WLPH����SDUW�WLPH��DQG���)7(�ZRUNHUV�DW�WKH�SURSHUW\���7KHUH�DUH�QR�

UHVLGHQWLDO�SURSHUWLHV� ORFDWHG�RQ�DUHDV�RI�FRQWDPLQDWHG�VRLO�ZLWKLQ� WKH�SDUN�� �7ZR�GD\FDUH� IDFLOLWLHV�DUH�

ORFDWHG�ZLWKLQ�ó�WR�ò�PLOH�7'/�RI�WKH�/&'���1HDUE\�SRSXODWLRQ�LV�GLVWULEXWHG�DV�IROORZV����WR�ó�PLOH������

SHUVRQV��ó�WR�ò�PLOH������SHUVRQV��ò�WR���PLOH��������SHUVRQV��

���� $,5�0,*5$7,21�3$7+:$<�

7KH� $LU� 0LJUDWLRQ� 3DWKZD\� LV� RI� PLQRU� FRQFHUQ�� 1R� DLU� VDPSOLQJ� KDV� EHHQ� FRQGXFWHG� GXULQJ� VLWH�

LQYHVWLJDWLRQV��

����6800$5<�$1'�&21&/86,216�

/DNH� &RQHVWHH� LV� LQ� VRXWK�FHQWUDO� *UHHQYLOOH� &RXQW\�� 6RXWK� &DUROLQD� DGMDFHQW� WR� WKH� XQLQFRUSRUDWHG�

FRPPXQLW\�RI�&RQHVWHH��DSSUR[LPDWHO\���PLOHV�VRXWK�RI�WKH�FLW\�RI�*UHHQYLOOH���7KH�ODNH�OHYHO��DV�FRQWUROOHG�

E\� WKH� WRS�RI� WKH�GDP�HOHYDWLRQ��RULJLQDOO\�KDG�D�ZDWHU� DUHD�RI� DSSUR[LPDWHO\�����DFUHV��QRW� LQFOXGLQJ�

LVODQGV�DQG�EXIIHU�]RQHV���&XUUHQWO\��WKH�ODNH�LV�HVWLPDWHG�WR�EH�YROXPHWULFDOO\�RYHU�����VLOWHG�LQ�DQG�ILOOHG�

ZLWK�URXJKO\�����PLOOLRQ�WRQV�RI�FRQWDPLQDWHG�VHGLPHQWV�IURP�KXQGUHGV�RI�LQGXVWULDO�SRLQW�DQG�QRQ�SRLQW�

VRXUFHV� ZLWKLQ� WKH� ���VTXDUH�PLOH� ZDWHUVKHG�� � 7KH� FRQWDPLQDWHG� VHGLPHQWV� RULJLQDWHG� IURP� LQGXVWULHV�

GDWLQJ�EDFN�WR�WKH�����V�DQG�LQFOXGHV�PRVW�RI�ROG�LQGXVWULDO�*UHHQYLOOH��

,Q� ������ &),� SXUFKDVHG� WKH� SURSHUW\� DQG� HQWHUHG� LQWR� D� 9&&� ZLWK� 6&'+(&� DQG� FRQGXFWHG� D� 7%$���

6DPSOLQJ�LQFOXGHG�WKH�DVVHVVPHQW�RI�/DNH�&RQHVWHH�VHGLPHQWV�DQG���PLOHV�RI�GRZQVWUHDP�ULYHU�VHGLPHQWV���

&RQWDPLQDQWV�LQFOXGLQJ�EXW�QRW�OLPLWHG�WR��PHWDOV��DUVHQLF��PHUFXU\��FKURPLXP��OHDG���692&V��FKU\VHQH��

IOXRUDQWKHQH����3$+V��EHQ]R�D�S\UHQH��S\UHQH���SHVWLFLGHV��DOGULQ��HQGULQ������'''������''(���DQG�3&%�

�����ZHUH�GHWHFWHG�DW�OHYHOV�DERYH�EHQFKPDUN�YDOXHV�LQ�/DNH�&RQHVWHH���&RQFHQWUDWLRQV�RI�PDQ\�VLPLODU�

FRQWDPLQDQWV�GRZQVWUHDP�ZHUH�DOVR�DERYH�KXPDQ�KHDOWK�DQG�HFRORJLFDO�VFUHHQLQJ�VWDQGDUGV��FRUUHODWLQJ�

ZLWK� WKH� VHGLPHQWV� ZLWKLQ� /DNH� &RQHVWHH�� � %DVHG� RQ� KLVWRULFDO� PLOO� RSHUDWLRQV�� &),� VSHFXODWHG� WKH�

FRQWDPLQDQW�PLJUDWLRQ�ZDV�D�UHVXOW�RI�URXWLQH�LQWHQWLRQDO�UHOHDVHV�RI�VHGLPHQW�WKURXJK�WZR�VOXLFH�JDWHV�LQ�

WKH�GDP�GDWLQJ�EDFN�WR�WKH�����V����
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���
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$�IROORZ�XS�7%$�ZDV�FRQGXFWHG�LQ������WKDW�LQFOXGHG�ILYH�QHZ�DUHDV�RI�LQYHVWLJDWLRQ�LQ�WKH�ODNH��1RUWK�

/DNH�$UHD��:HVW�%D\�$UHD��7D\ORUV�,VODQG�:HVW�'HOWD�$UHD��(DVW�%D\�DQG�&UHVFHQW�6ORXJK��DQG�WKH�6RXWK�

%D\�$UHD�5HHG\�5LYHU���6HGLPHQW��VRLO��VXUIDFH�ZDWHU��DQG�ILVK�WLVVXH��EHQWKLF��VDPSOHV�ZHUH�FROOHFWHG�DQG�

DQDO\]HG�IRU�92&V��692&V��3$+V��SHVWLFLGHV��3&%V��DQG�7DUJHW�$QDO\WH�/LVW��7$/��PHWDOV���1R�92&�RU�

692&�FRQVWLWXHQWV�H[FHHGHG�VFUHHQLQJ�FULWHULD�LQ�VRLO�VDPSOHV��KRZHYHU��3$+V��EHQ]R�D�S\UHQH��S\UHQH���

SHVWLFLGHV� �GLHOGULQ������''7������''(������'''���DQG�PHWDOV� �DUVHQLF��PHUFXU\��FKURPLXP��H[FHHGHG�

ERWK�KXPDQ�KHDOWK�DQG�HFRORJLFDO�VFUHHQLQJ�FULWHULD���7KH�VHGLPHQW�VDPSOHV�FROOHFWHG�LQGLFDWHG�QR�92&V��

692&V��3$+V��SHVWLFLGHV��RU�3&%V�DERYH�VFUHHQLQJ�FULWHULD��KRZHYHU��7$/�PHWDOV�H[FHHGHG�WKH�HFRORJLFDO�

VFUHHQLQJ�FULWHULD���6XUIDFH�ZDWHU�VDPSOHV�LQGLFDWHG�WKDW�QR�92&V��692&V��3$+V��RU�SHVWLFLGHV�H[FHHGHG�

WKH�VFUHHQLQJ�FULWHULD��KRZHYHU��ERWK�KXPDQ�KHDOWK�DQG�HFRORJLFDO�FULWHULD�ZHUH�H[FHHGHG�E\�WKH�GHWHFWLRQ�

RI�$URFORU������LQ�RQH�VXUIDFH�ZDWHU�VDPSOH���)LVK�WLVVXH�VDPSOHV�LQGLFDWHG�WKH�SHVWLFLGH�GLHOGULQ�LQ�ILYH�RI�

WKH�WHQ�VDPSOHV�DQG�PHUFXU\�LQ�WZR�RI�WKH�ILVK�WLVVXH�VDPSOHV���1R�DGGLWLRQDO�VDPSOLQJ�KDV�EHHQ�FRQGXFWHG�

DW�WKH�VLWH����

�

7KH�/DNH�&RQHVWHH�1DWXUH�3DUN� LV�PDQDJHG� WR�PLQLPL]H� KXPDQ� FRQWDFW�ZLWK� FRQWDPLQDQWV�ZLWKLQ� DQG�

VXUURXQGLQJ�WKH�ODNH�LQFOXGLQJ�QR�VZLPPLQJ��ZDGLQJ��ILVKLQJ��RU�ERDWLQJ��QR�GLJJLQJ�LQ�VRLOV�DQG�DFFHVV�WR�

WKH� DUHD� LV� UHVWULFWHG� WR� GHVLJQDWHG� WUDLOV�� � 6&'+(&� DQG� &),� KDYH� GHPRQVWUDWHG� WKURXJK� PXOWLSOH�

HQYLURQPHQWDO�VWXGLHV�RI�WKH�DUHD�DQG�HQJLQHHULQJ�DVVHVVPHQWV�RI�WKH�GDP�WKDW�WKH�VHGLPHQWV�VKRXOG�QRW�EH�

GLVWXUEHG�DQG�UHPDLQ�FRQVWUDLQHG�EHKLQG�WKH�GDP�EDVHG�RQ�WKH�VLJQLILFDQW�YROXPH�RI�VHGLPHQWV�ZLWKLQ�WKH�

ODNH�DQG�WKH�FRVW�HIIHFWLYHQHVV�RI�UHSDLULQJ�WKH�GDP���,I�QRW�FRQWDLQHG�E\�WKH�GDP��VHGLPHQW�ZRXOG�PLJUDWH�

GRZQVWUHDP�SRVLQJ�D�WKUHDW�WR�PXQLFLSDO�ZDWHU�VXSSOLHV��QDWXUDO�UHVRXUFHV��DQG�SULYDWH�SURSHUW\�DVVHWV�DORQJ�

WKH�5HHG\�5LYHU��ORZHU�*UHHQYLOOH�DQG�/DXUHQV�&RXQWLHV���/DNH�*UHHQZRRG�ORFDWHG�DSSUR[LPDWHO\����PLOHV�

GRZQVWUHDP�RI�WKH�/&'�VXSSOLHV�PXQLFLSDO�ZDWHU�WR�WKH�DUHD���

�

%DVHG�RQ�D�WKRURXJK�UHYLHZ�RI�DYDLODEOH�ILOH�PDWHULDO�DQG�XSGDWLQJ�H[LVWLQJ�WDUJHW�YDOXH�LQIRUPDWLRQ��IXUWKHU�

&(5&/$�LQYHVWLJDWLRQ�LV�UHFRPPHQGHG�DW�WKH�VLWH�WR�LGHQWLI\�FXUUHQW�FRQWDPLQDWLRQ�FRQFHQWUDWLRQV�LQ�WKH�

VHGLPHQWV�LQ�WKH�/DNH�DQG�GRZQVWUHDP�LQ�WKH�5HHG\�5LYHU��7KLV�VKRXOG�EH�GRQH�YLD�D�6LWH�,QVSHFWLRQ��6,���

$GGLWLRQDOO\��IXUWKHU�LQYHVWLJDWLRQ�LQWR�XSVWUHDP�VRXUFHV��ERWK�FXUUHQW�DQG�KLVWRULFDO��QHHGV�WR�EH�FRQGXFWHG��

3RWHQWLDO�FRQWDPLQDQWV�RI�FRQFHUQ�DW�WKH�VLWH�DUH�3$+V��PHWDOV�DQG�3&%V��
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